Low back pain has a life time prevalence of 70% to 85%. Approximately 10% to 20% of all patients experience recurrent episodes or develop chronic low back pain. Sociodemographic, clinical, and psychological characteristics explain the transition from acute to chronic low back pain only to a limited extent. Altered central pain processing may be a contributing mechanism. The measurement of reflex receptive fields (RRF) is a novel method to assess altered central pain processing. The RRF area denotes the area of the foot sole from which spinal nociceptive reflexes can be elicited. It was shown to be enlarged in patients with acute and chronic low back pain compared with pain-free individuals. The aim of the study was to explore the discriminative ability of the RRF to distinguish patients with acute and chronic low back pain with the hypothesis that enlarged RRF are associated with chronic low back pain. We included 214 patients with either acute or chronic low back pain and compared RRF between groups in both univariable and multivariable analyses adjusted for different sociodemographic and clinical characteristics possibly associated with the transition to chronic pain. We found a mean difference between patients with acute and chronic low back pain of 20.01 (95% confidence interval [CI], 20.06 to 0.04) in the crude, 20.02 (95% CI, 20.08 to 0.04) in the age and sex adjusted, and 20.02 (95% CI, 20.09 to 0.05) in the fully adjusted model. Our results suggest that the enlargement of RRF area may not be associated with the transition from acute to chronic low back pain.
Introduction
Low back pain poses a major health burden with 70% to 85% of all people complaining of back pain at some time in their life. 4 The socioeconomic impact of chronic low back pain is comparable with depression, heart disease, diabetes, and cancer. 16, 17, 32 A survey conducted in 2007 in Switzerland concluded that 47% of women and 39% of men had suffered from back problems in the preceding weeks. 53 Approximately 10% to 20% of all patients experience recurrent episodes or a chronic course of the disease. 4, 10, 22, 24, 25 Sociodemographic, psychological, and clinical characteristics are associated with transition to chronic low back pain. 8, 13, 14, [20] [21] [22] [23] [24] 28, 47, 48, 51 However, systematic reviews were inconclusive regarding the relative importance of these predictors. 10, 31, 40 Therefore, research investigating other potentially contributing mechanisms is needed. The paradigm of central hyperexcitability is a promising model focusing on altered processing in the central nervous system. 15, 54, 55 Studies using quantitative sensory testing found that patients with chronic musculoskeletal pain conditions including low back pain display signs of central hyperexcitability. 5, 37, 39, 41, 50 The assessment of altered central pain processing using quantitative sensory testing typically includes the measurement of pain intensity or pain thresholds after the application of painful stimuli. 39, 41 However, the perception of pain is subjective, which may cause unwanted variation in test results depending on various factors that are difficult to control during the assessment, such as catastrophizing, 18, 42, 43, 52 cognitive attention, 7 and hormonal status. 19 Novel methods based on more objective parameters would be desirable. Assessment of the spinal nociceptive withdrawal reflex (NWR) as involuntary response to nociceptive stimulation is an established approach to measure spinal nociceptive hyperexcitability. 5, 37, 50 Basic research indicated a modular organization of the NWR. 2, 11, 45, 46 Each muscle has a well-defined cutaneous receptive field, the reflex receptive field (RRF). Nociceptive input applied to that region evokes a withdrawal reflex in the muscle, whereas stimulation outside the region has no effect. 49 Based on these findings, we
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developed a method to measure RRF in humans. 3, 36, 38 After validating the experimental technique in healthy humans, 3, 36 we performed 2 case-control studies and found that the RRF area in pain patients were enlarged compared with pain-free volunteers. 6, 38 In a recent study, we unexpectedly found larger RRF areas in patients with acute low back pain compared with chronic low back pain. 6 However, due to small group sizes, we were unable to perform an analysis that accounted for confounding factors. Therefore, we performed a study of 214 patients to investigate the discriminative ability of RRF to distinguish patients with acute and chronic low back pain. The aim was to explore the potential role of expansion of RRF area in the transition to chronic pain. We expected that the development of chronic pain would be associated with enlargement of RRF areas due to central sensitization processes. Unlike previous studies, we performed multivariable analyses to control for sociodemographic and clinical characteristics that might be associated with the transition from acute to chronic low back pain.
Methods

Participants
We screened and examined patients with acute and chronic low back pain for eligibility according to a common protocol at the Department of Anesthesiology and Pain Medicine of the University of Bern, a single tertiary care university center specialized in pain medicine. Patients with acute low back pain were referred by a local primary care group practice, patients with chronic low back pain by the departments of orthopedics and neurosurgery of the University Hospital of Bern and the Orthopedic Center Sonnenhof in Bern. Acute low back pain was defined as average lumbar back pain of at least 3 on a numeric rating scale (NRS) where 0 indicated "no pain" and 10 "worst pain imaginable" at any day during the week preceding recruitment, with a maximal duration of 6 weeks and no more than 3 pain episodes during the last year. Chronic low back pain was defined as lumbar back pain of at least 3 on the NRS at most days during the week preceding recruitment, with a minimal duration of 3 months. Patients were excluded if they suffered from an acute lumbosacral radiculopathy, rheumatologic inflammatory disease, neurological comorbidity potentially affecting the neurological function of the lower extremity to be tested, or psychiatric comorbidity except unipolar depressive disorder. We also excluded patients unable to understand the consequences of study participation due to language problems, patients who could not be reached by phone and mail, and pregnant women. A history of back surgery or of accident leading to the back pain and pain not satisfying our definition of acute low back pain were additional exclusion criteria for patients with acute low back pain. A history of instrumented surgery, multilevel degenerative changes with planned surgery of more than 3 segments, bilateral pain below both knees, isolated leg pain and pain not satisfying our definition of chronic low back pain were additional exclusion criteria for patients with chronic low back pain. We performed all tests according to a prospective protocol approved by the local research ethics committee and in accordance with the Declaration of the World Medical Association. 56 All patients gave written informed consent. The patients analyzed in this study were completely unrelated to our previous publications. 6,37
Clinical and radiologic assessment
Before inclusion into the study, patients with acute low back pain underwent physical examination by their referring general practitioner. In case of suspected acute lumbosacral radiculopathy due to a herniated disc, patients would also receive a magnetic resonance image (MRI) in accordance with clinical guidelines, 9 but none of the patients was reported to have received an MRI. Patients with chronic low back pain underwent a detailed orthopedic and neurological assessment by the referring orthopedic surgeon or neurosurgeon and imaging of the lumbar spine by either computer tomography or MRI before inclusion into the study. All images were centrally read by an independent musculoskeletal radiologist at University Hospital Zürich, for details see web-appendix a (available online as Supplemental Digital Content at http://links.lww.com/PAIN/ A325). At study inclusion, all patients underwent a repeat physical examination by study staff to identify any sensory or motor deficit of the lower extremity.
Assessments of RRF
We performed the RRF assessments according to our previously described methodology 36 and selected the foot contralateral to the side of most pain for the assessment. In case of bilateral back pain, the side was randomly selected according to a computergenerated list. We placed 10 cathodal surface electrodes (15 3 15 mm, type 700 Ambu A/S, Denmark) at the sole of the foot and a common anode (50 3 90 mm, type Pals, United States) on the dorsum of the foot. Each stimulus consisted of a train of 5 individual constant-current pulses, each pulse lasting 1 millisecond, delivered at 200 Hz (Stimulator Noxitest IES 230, Aalborg, Denmark); the stimulus was perceived as single stimulus by the participants. A training session enabled all patients to get familiar with the electrical stimulation.
In a first step, we determined pain detection thresholds, defined as current intensity at which pain sensation can be evoked, using a staircase assessment method at each of the 10 electrodes. To avoid the subjects' adaptation to the stimulus while determining the pain threshold at each stimulation site, we repeatedly presented the identified pain threshold at the reference electrode located in the middle of the medial longitudinal arch of the foot to the participant. This guaranteed equally intensive stimulations and thus equal probability for an NWR to be elicited at all stimulation sites. After determination of pain detection thresholds, we multiplied the corresponding stimulus intensity at each by a factor 1.5 to ensure stimulation intensity sufficient to reliably evoke a reflex response of the tibialis anterior muscle. Finally, the recording phase begun, during which we registered evoked pain intensity and NWR amplitudes. We stimulated every electrode 5 times in a random sequence using a computer-controlled electrical relay resulting in a total of 50 stimuli. Study participants rated pain intensity for each stimulation using a 10-cm electronic visual analogue scale (Aalborg University, Denmark), where 0 indicated "no pain" and 10 "worst pain imaginable." We recorded the electromyogram with surface electrodes (Type 720; Ambu A/S, Denmark) over the belly of the tibialis anterior muscle. The electromyographic signals were amplified (up to 509000 times), filtered (5-500 Hz, second order), sampled (2000 Hz), and stored from 200 milliseconds before until 1000 milliseconds after stimulation to ensure that the reflex sensitive time interval of 60 to 180 milliseconds after stimulation was recorded. We finally calculated the area of the RRF according to our previously established method. 36 In summary, we quantified the NWR sizes at all stimulation sites using rootmean-square (RMS) amplitudes in the 60-to 180-millisecond poststimulation interval. We then derived spatial maps of NWR on the sole of the foot by 2-dimensional interpolation of the RMS amplitudes. As in our previous publications, 35, 36 we calculated the RRF area as the fraction of the foot sole delimited by www.painjournalonline.com 2665 a threshold set by the peak RMS amplitude (largest reflex irrespective of stimulation site) minus 2 times the standard deviation of the remaining RMS amplitudes. This method has shown good reproducibility. 27 
Assessment of sociodemographic, clinical, and psychological characteristics
We assessed sociodemographic, clinical, and psychological characteristics in all patients and recorded the following covariates: age (#40, 41-60, and $ 60 years); gender; education (higher education vs lower education); living status (living alone vs not living alone); body mass index (overweight vs normal weight); pain intensity (high vs low baseline pain); depression (yes vs no) and anxiety disorder (yes vs no); regular intake of nonsteroidal anti-inflammatory drugs, paracetamol, metamizole, opioides, antidepressants, and anticonvulsants (yes vs no). We considered patients with college or university degree as having higher education and defined overweight as a body mass index (BMI) $25 kg/m 2 and high baseline pain as pain of at least NRS 5. We used the Beck Depression Inventory version 2 34 and the State-Trait Anxiety Inventory 30 to assess depressive or anxiety disorders; we defined depression as a Beck Depression Inventory $ 13, and anxiety as a State-Trait Anxiety Inventory Trait t-value $60. We chose these parameters because of their documented prognostic value, based on previous studies and systematic reviews. 8, 10, 13, 14, [20] [21] [22] [23] [24] 28, 31, 40, 47, 48, 51 We had prespecified to dichotomize BMI, pain intensity, depression, and anxiety to facilitate a clinically meaningful interpretation and to ensure comparability of regression coefficients for all covariates.
Statistical analysis
We based our sample size calculation on the pooled standard deviation of 0.197 of the RRF area of patients with acute and chronic low back pain. 6 According to this sample size calculation, a comparison of 110 patients with acute low back pain and 110 patients with chronic low back pain detects a mean difference in the RRF area between the 2 groups of at least 0.07 with a power of 0.8 at a 2-sided alpha of 0.05.
We assessed the discriminative ability of the RRF to distinguish patients with acute and chronic low back pain by comparing RRF areas between groups as continuous fraction of the foot sole using linear regression, and after dichotomization using logistic regression. We reported differences between groups in mean values and odds ratios, respectively. The RRF area was dichotomized into large and small areas according to normative data collected in a population of 300 healthy individuals, 35 using the 75th percentile at 0.62 as cutoff. We used univariable models, then performed age-and sex-adjusted analyses and finally fitted fully adjusted multivariable models to account for the abovementioned sociodemographic and clinical confounders for which it was plausible that they could be related to a transition from acute to chronic low back pain. 37 The univariable and multivariable association of these variables with type of pain (acute vs chronic) were determined using logistic regression.
We performed 2 prespecified sets of sensitivity analyses of the difference in RRF areas between acute and chronic low back pain patients. First, we used multivariable models that omitted depression and anxiety as covariates since the cross-sectional design of the study would not allow to rule out reverse causality. Second, we restricted analyses to patients reporting a pain intensity of at least NRS 3 at the reference electrode and in whom reported pain intensity was similar at all 10 electrodes after electrical stimulation. Patients who suffer from a painful condition at the time of the experiment appeared less compliant with the experimental protocol than healthy controls despite careful instructions. We therefore found it difficult in some patients to achieve sufficient stimulation intensity, which was similar across all 10 electrodes of the electrical stimulation used to evoke an NWR. In a sensitivity analysis, we therefore included patients only if they reported that the perceived pain intensity after stimulation was at least NRS 3 at the reference electrode and if the perceived pain across all electrodes was similar as defined by an intraclass correlation coefficient larger than 0.60. The intraclass correlation was defined as the variance of the pain intensity at the reference electrode across patients divided by the sum of the variances across patients and across electrodes within patients. In additional 3 sets of sensitivity analyses performed post hoc we (1) adjusted for types of pharmacological treatment; (2) incorporated age, pain intensity, depression, and anxiety as continuous covariates; and (3) excluded patients with acute low back pain at baseline with persistent low back pain 6 months after recruitment. All analyses were performed with Stata (Version 12.1; StataCorp, College Station, TX) or MATLAB (Version 8.3; The MathWorks Inc, Natick, MA).
Results
We totally screened 960 patients with chronic low back pain from 2012 to 2015 and screened 551 patients with acute low back pain from 2009 and 2015 for study participation. We successfully included 113 chronic and 101 acute low back pain patients (Fig. 1) . The most important reason for exclusion was denial of study participation: 21% of all eligible chronic and 29% of all eligible acute low back pain patients were not willing to participate in the study. Other important reasons for exclusion in patients with chronic low back pain were a history of instrumented back surgery (20%) or planned multilevel surgery on more than 3 segments (18%). Low pain intensity at baseline, defined as pain less than 3 on the NRS, was an important reason for exclusion of patients with acute low back pain (18%) but not of patients with chronic low back pain (2%). The second most important reason for exclusion in patients with acute low back pain was persistence of pain for longer than 6 weeks and thus not classifying as acute pain according to our definition (18%). Approximately 6% of all patients with chronic and 3% of all patients with acute low back pain could not be reached by phone and mail. We could not perform the RRF assessment in 4% of the patients with chronic and 7% of patients with acute low back pain due to defect of the RRF equipment. The patients not being reached and not being tested due to RRF equipment out of order did not differ in sociodemographic and clinical characteristics from the patients included in the study (data not presented). Patients with acute low back pain did not receive imaging in their diagnostic work up. 9 A total of 109 (96%) patients with chronic low back pain received imaging, 104 patients had an MRI and 5 patients had a computed tomography. Web-appendix a presents measures of the severity of degenerative changes in these patients (available online as Supplemental Digital Content at http://links.lww.com/PAIN/A325). Table 1 shows the baseline characteristics of patients according to their pain status. Mean age in patients with acute low back pain was 43.6 years (SD, 13.9 years) and in patients with chronic low back pain 61.7 years (SD, 14.3 years). From all patients with acute and chronic low back pain, 47 (47%) and 69 (61%) were women, respectively. A higher proportion of patients with acute low back pain had higher education and was living alone. Mean pain at baseline was 6. In crude, univariable analyses, we found significantly increased risk of chronic low back pain in patients with higher age, female gender, high baseline pain, overweight, and comorbid depressive disorder. In adjusted multivariable analyses, the risk of suffering from chronic low back pain was unaffected by gender (P 5 0.16), high baseline pain (P 5 0.68), overweight (P 5 0.10), and anxiety (P 5 0.28). Age was independently associated with an increased risk of chronic low back pain (P , 0.001), as was concomitant depressive disorder (P 5 0.001). Conversely, high education and living alone were independently associated with a decreased risk of chronic low back pain in multivariable logistic regression analysis (P 5 0.01 and P 5 0.002, respectively). Web-appendix b (available online as Supplemental Digital Content at http://links. lww.com/PAIN/A325) shows a comparison of pharmacological treatments between patients with acute and chronic low back pain. Patients with acute low back pain were more likely to take nonsteroidal anti-inflammatory drugs compared with patients with chronic low back pain, but less likely to take antidepressants or anticonvulsants. Figure 2 shows average RRF in patients with acute (left) and chronic (right) low back pain: the RRF areas were similar, with mean values of 0.34 (SD, 0.19) and 0.33 (SD, 0.21), respectively. Table 2 shows the corresponding crude and adjusted estimates of the differences in mean RRF areas (left) and odds ratios of enlarged RRF (right) in patients with acute and chronic low back pain. There was no evidence for a difference in RRF areas Table 1 Characteristics of patients with chronic low back pain and acute low back pain at baseline (N 5 214). between groups neither in crude nor in any of the adjusted analyses; 95% confidence intervals (CIs) for mean differences (left) included zero as measure of no effect and for odds ratios (right) included 1 as measure of no effect that corresponds to nonsignificant P-values for all analyses. The 95% CIs ruled out a clinically relevant difference in mean RRF areas between acute and chronic low back pain patients. This lack of evidence in the main analysis for a difference in RRF areas between acute and chronic low back pain patients was confirmed in all sensitivity analyses. Not adjusting for depression or anxiety or for both variables in the full model resulted in mean differences of 20.03 (95% CI, 20.09 to 0.04), 20.02 (95% CI, 20.88 to 0.05), or 20.03 (20.10 to 0.03), and odds ratios of 1.04 (95% CI, 0.37-2.87), 1.10 (95% CI, 0.39-3.07), or 0.92 (95% CI, 0.34-2.47), respectively. Table 3 shows results from univariable and multivariable sensitivity analyses restricted to those 113 patients with sufficient and similar nociceptive input during the experimental procedure after exclusion of 56 patients with acute and 45 patients with chronic low back pain; results were again similar to the main analyses, but with wider CIs for the odds ratios.
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Web-appendix b presents the association of pharmacological treatments with dichotomous and continuous estimates of RRF areas, with significant associations found between metamizole and opioids and dichotomized areas of RRF and between metamizole and continuous areas of RRF (available online as Supplemental Digital Content at http://links.lww.com/PAIN/ A325). However, we again found no differences in estimates of RRF areas between patients with acute and chronic low back pain after including pharmacological treatments as covariates. Web-appendix c presents the difference in estimates of RRF areas after adjustment for age, pain intensity, depression, and anxiety severity as continuous covariates, again with no differences in RRF between groups of patients (available online as Supplemental Digital Content at http://links.lww.com/PAIN/ A325). Web-appendix d shows results from univariable and multivariable sensitivity analyses after exclusion of 13 patients with acute low back pain who presented with persistent low back pain 6 months after recruitment; again, we found no differences in RRF areas (available online as Supplemental Digital Content at http://links.lww.com/PAIN/A325). Table 2 Main analysis of differences of RRF between patients with acute and chronic low back pain (N 5 214). 
Discussion
Main findings
The discriminative ability of the RRF to distinguish between patients with acute and chronic low back pain was poor in this large-scale analysis. We found no difference in RRF areas between groups, neither in crude nor adjusted analyses. If we considered the RRF as continuous explanatory variable and thus the point estimates correspond to the mean differences between patients with acute and chronic low back pain, crude and adjusted point estimates numerically suggest a slightly smaller mean RRF area in patients with chronic low back as previously found. 6 However, the difference was minute and 95% CI excluded any clinically relevant difference between groups in either direction. Similarly, if we considered the RRF as binary variable, the estimated odds ratios suggested that patients with chronic low back pain were less likely to display enlarged RRF areas as compared with patients with acute low back pain. For these analyses, 95% CI were wide and could not rule out clinically relevant differences between groups with possibly increased or decreased odds ratios for enlarged RRF areas in patients with chronic low back pain. The lack of evidence for a difference in RRF area between patients with acute and chronic low back pain was also observed in both sensitivity analyses. Conversely, we found pronounced differences in age, education, living status, and depression between groups. Older patients and patients suffering from concomitant depression had an increased risk for chronic low back pain, whereas patients with higher education or living alone were less likely to suffer from chronic pain.
Strengths and limitations
This is the first large-scale application of RRF as novel method to objectively assess altered central pain processing in patients with low back pain. Our group developed the method, applied it first in healthy volunteers, 36 and then tested it in case-control studies comparing chronic pain patients with pain-free individuals. 7, 39 The current study included totally 214 patients and investigated the discriminative ability of RRF to distinguish patients with acute and chronic low back pain and thereby represents an important translational research step. RRF is a method to objectively explore mechanisms of altered central pain processing, because it is based on the detection of NWR, an involuntary reaction to painful stimulation. Therefore, the method may be particularly useful to assess altered central pain processing compared with other quantitative sensory tests that mostly rely on the subjective response of the study participant.
Acute low back pain patients were referred to us by a primary care group practice as the usual point of care for this type of patients. Chronic low back pain patients were referred by surgical departments of 2 hospitals of the same city, again reflecting the main point of care for patients with longlasting low back pain. This 2-gate design is widely applied in diagnostic case-control studies, because it reflects the reality of distinct referral patterns for nondiseased and diseased patients, 29, 44 or, as in our case, patients with acute and chronic low back pain. All patients were screened for eligibility and examined according to a common prospective protocol by a single tertiary care university center specialized in pain medicine. It is in the nature of the design that differences between groups tend to be inflated and that some of the observed differences between groups may be partially explained by differences in referral pathways than the pain status of acute vs chronic low back pain. However, this was the case only for some sociodemographic, clinical, and psychological baseline characteristics. The large sample size allowed us to adjust for a number of baseline characteristics possibly involved in the transition from acute to chronic low back pain and thus acting as potential confounders. Despite the tendency of inflating differences between groups in the present study, we were unable to find any evidence for a difference in RRF areas. The large sample size and associated statistical precision and the 2-gate design of our study make it likely that we would have detected a difference if it had been present.
Because the data collection was cross-sectional rather than longitudinal, the direction of the causal pathway will remain unclear for some variables. We were therefore unable to rule out reverse causality for depression or anxiety and performed adjusted sensitivity analyses after dropping these variables as covariates; the results did not change. Data quality was excellent throughout, with only a small amount of missing data for the covariates. An unexpected limitation of our study was the difficulty encountered in the experimental set-up in pain patients who appeared less compliant with the experimental protocol than healthy controls, despite careful instructions. Because this could have biased results toward the null, we performed an additional sensitivity analysis restricted to patients who reported a pain intensity of at least 3 on a NRS and in whom the variation in perceived pain intensity across all 10 electrodes was low, and found our main results confirmed.
Context
The assessment of the spinal withdrawal reflex in response to nociceptive stimulation is accepted as one of the most robust measure of central sensitization processes, and thus RRF measurement is a promising method to objectively assess spinal nociceptive hyperexcitability in humans.
2,26,33, 45 We performed Sensitivity analysis of differences of RRF between patients with acute and chronic low back pain restricted to subjects with intensive and similar nociceptive input during the experiment (N 5 113). 2 case-control studies comparing pain patients with pain-free individuals and found an expansion of RRF in patients, indicating that expansion of RRF areas occurs in patients with both acute and chronic pain conditions including low back pain. 6, 38 At the spinal cord level, the RRF is most likely organized by widedynamic range neurons located in the deep dorsal horn. 12, 46 Thus, the expansion of RRF areas is likely to express spinal nociceptive hyperexcitability and could be a consequence of increased number of responsive spinal neurons or increased synaptic sensitivity. 1 However, to decide on the usefulness of the method for future use in clinical practice, the relevant question is not if the RRF can be used to distinguish pain patients from pain-free persons, but to determine its discriminative ability to distinguish patients with acute and chronic pain. We therefore performed the current study and found no difference in RRF areas between patients with acute and chronic low back pain.
When we designed the study, we expected that RRF expansion would occur with transition to chronic pain, possibly as a result of central sensitization processes. As expansion leads to amplification of nociceptive signals within the central nervous system, this phenomenon would be one of the mechanisms explaining persistent pain. Our expectation was not confirmed. A possible explanation for this finding is that expansion of RRF areas develops early in the course of a pain syndrome, rather than gradually at the transition to a chronic condition. As mentioned above, we previously found enlarged RRF in acute low back pain compared with pain-free subjects. 6 The results of the present study suggest that RRF expansion does not progress as the condition becomes chronic. Rather than being involved in the transition to chronic pain, expansion of RRF may be present and contribute to pain throughout the course of low back pain. Support to this explanation can be found in a previous longitudinal study in whiplash patients, which showed that spinal nociceptive hyperexcitability (as detected by lowered NWR thresholds) were present early after injury, persisted in those patients who developed chronic pain, but resolved in those patients who recovered. 50 The RRF may follow a similar time course, which would explain our results.
Implications
Our study indicates that it is necessary to simplify the experimental protocol and to take measures to standardize the nociceptive input. We took first steps toward this and tested the adapted protocol in 21 healthy volunteers. 27 This recent study suggested quantifying the RRF based on the NWR thresholds detected at each stimulation site. The novel methodology showed good reliability but is yet to be applied to pain patients.
Although expansion of RRF area is unlikely to be involved in the transition from acute to chronic low back pain, we are unable to conclude that RRF areas have no predictive value to identify patients at risk of developing chronic pain. A longitudinal study set-up using a cohort of patients with acute low back pain followed up for several months to detect incident cases of chronic low back pain would be necessary to investigate predictors of the transition from acute to chronic low back pain.
Conclusion
The discriminative ability of the RRF to distinguish between patients with acute and chronic low back pain is poor. This suggests that expansion of RRF area is unlikely to be involved in the transition from acute to chronic low back pain. We found different sociodemographic and psychological characteristics to be associated with chronic low back pain. Further studies should aim at simplifying and standardizing the RRF assessment method and should determine the prognostic value of RRF to identify patients at risk of developing chronic pain.
